This paper estimates gender differences in life-cycle impacts across multiple domains of an influential enriched early childhood program targeted toward disadvantaged children that was evaluated by the method of random assignment. We assess the impacts of the program on promoting or alleviating population differences in outcomes by gender. For many outcomes, boys benefit relatively more from high-quality center childcare programs compared to low-quality programs. For them, home care, even in disadvantaged environments, is more beneficial than lower-quality center childcare for many outcomes. This phenomenon is not found for girls. We investigate the sources of the gender differentials in impacts.
Introduction
Differences in gender are central features of economic and social life. This paper investigates how participation in enriched early childhood programs differentially affects the lives of disadvantaged boys and girls, and whether it promotes or reduces gender gaps. We show that, on many outcomes, low-quality childcare programs harm boys and contribute to gender gaps. This analysis sounds a cautionary note for advocates of early childcare in any form.
Quality matters and low-quality programs can cause harm.
There is a rich literature in psychology on the greater vulnerability of boys to adverse life conditions and the importance of fathers in the lives of boys. 1 As a group, girls mature earlier, are more resilient to adversity, and perform better in a variety of life tasks. 2 Less is known about effective strategies for reducing the vulnerability of boys to disadvantage.
Many studies have shown the benefits of early-life interventions for improving the skills of children, especially those from disadvantaged families. 3 Although several of these studies report effects by gender, most do not. 4 Pooling males and females ignores potentially large differences in treatment effects. This paper investigates this issue using data from a randomized controlled trial of a prototypical intensive early childhood program that enriched the early lives of disadvantaged children. The data come from the Carolina Abecedarian Project (ABC) and its closely aligned sister program, the Carolina Approach to Responsive Education (CARE). These programs were conducted in Chapel Hill, North Carolina for a sample of children born between 1972 and 1980. In this paper, we refer to the combined programs by the acronym and respond adversely to low-quality environments on many outcomes.
Unlike previous studies, we estimate treatment effects comparing treatment group outcomes to different control groups: home care or care in low-quality centers. 7, 8 We find that home care is beneficial for boys compared to low-quality center childcare.
To preview our analysis, we present gender differences in outcomes in Table 1 . We report the proportion of outcomes, by category, for which males outperform females (we have multiple outcome measures in each category which we explain in greater detail below).
These proportions are invariant to the scales used for individual measures. Under the null hypothesis of no difference in treatment effects by gender, the proportion of outcomes favoring any gender should be 50%. We test this hypothesis for the control group and the treatment group separately to determine whether there is a baseline (control) gender difference and whether treatment affects this gender difference.
Pooling the two control groups, males have higher IQs, employment, enhanced parental labor income (through subsidized childcare), and are more likely to participate in criminal activity than females. They do better on an aggregate over all categories. Treatment reverses the gap in achievement between males and females found in the pooled control group. All achievement measures favor males in the pooled control group, but favor females in the treatment group. Education is another outcome category for which treatment reverses the gender gap between treatment and a pooled control group. Males have higher educational attainment in the pooled control group with 66.7% of the educational outcomes favoring males, although the result is not statistically significant. In the treatment group, however, only 11.1% of the educational outcomes favor males. Treatment reverses the gap for an aggregate across all outcome categories and narrows the gap for employment. 7 Historical documentation, records, and evidence from knowledgeable individuals indicate that although the available alternative centers followed state and federal standards, they were of considerably lower quality than the ABC/CARE program. We document this in Appendix A.5. 8 Previous studies presenting treatment effects of ABC and CARE include Ramey et al. (1985) ; Clarke and Campbell (1998) ; Campbell et al. (2001 Campbell et al. ( , 2002 Campbell et al. ( , 2008 Campbell et al. ( , 2014 . A bold proportion for the treatment or control group indicates that the proportion is statistically different than 50% at the 10% level. A bold difference between treatment and control indicates that the Wilcoxon signed-rank test comparing the control and treatment proportions, over 1,000 bootstraps, yields a p-value less than or equal to 0.10. The variables for each outcome category are listed in Appendix C.2. The inference procedure is described in detail in Appendix B.3.4. In summary, we bootstrap with replacement 1,000 times. For bootstrap b ∈ [1, . . . , 1, 000] we compute the proportion of variables in each outcome category for which the males do better than the females. We do this separately for the treatment and control group, estimating the pair of proportions (P T,b , P C,b ). Over the distribution of the pairs, we compute the signed-rank test. It compares the empirical distribution of the proportions in the treatment group to the empirical distribution of the proportions in the control group. We repeat this procedure for each outcome category. subsidy of childcare). These outcomes are concentrated relatively early in the life of a child, indicating an early-life disadvantage that enriched early childcare programs partially correct. A checkmark indicates that the proportion of outcomes in the corresponding category is larger than 50%, meaning that males outperform females. A checkmark with an asterisk indicates that the proportion is significantly larger than 50% at the 10% level. A cross indicates that the proportion of outcomes is smaller than 50%. A cross with an asterisk indicates that the proportion is significantly smaller than 50% at the 10% level. An equals sign indicates that the proportion is exactly 50%. Column (1) is the difference between males and females in the full control group. Column (2) is the difference between males and females in the control group only considering those who stayed at home. Column (3) is the difference between males and females in the control group only considering those who attended alternative childcare. Column (4) is the difference between males and females in the treatment group.
This paper unfolds in the following way. Section 2 describes the experimental data we analyze and its special features. It documents that a considerable proportion of the controlgroup subjects attend lower-quality childcare compared to treatment subjects. Section 3 defines the treatment effects we estimate and how we summarize them. Section 4 reports the treatment effects overall and by gender and establishes the existence of sharp gender differences for many categories of outcomes. Section 5 discusses the sources of these differences.
Section 6 concludes.
Data
We analyze a combined sample of the two closely related programs, ABC and CARE. Both interventions involved intensive center-based care for subjects in the treatment group starting at 8 weeks and continuing until age 5 before the children started kindergarten.
Treatment-group subjects also received daily health screenings and diapers and formula until 6 months. Control-group families received diapers and formula as well for the same period of time. 12 After school entry up until age 8, there was an additional component of treatment in which home visitors worked with children and their parents to tutor the children and to encourage families to be involved in their child's schooling. 13 We do not analyze this part of the treatment because previous work has found no statistically significant treatment effects of it. 14 10 See Campbell et al. (2008) . 11 See Appendix A.2 for the full list of the determinants of HRI (Ramey and Smith, 1977; Wasik et al., 1990; Ramey and Campbell, 1991) . 12 Wasik et al. (1990) . 13 In ABC, treatment status of this component was randomized. In CARE, all the subjects who received center-based care also received this school-age component. 14 Campbell et al. (2002 14 Campbell et al. ( , 2014 . Ramey and Smith (1977) ; Ramey et al. (1985) ; Wasik et al. (1990) ; Ramey and Campbell (1991) .
The pedagogical approach focused on developing language, cognition, and social-emotional skills. During ABC and CARE, the Learning Games curriculum was developed and refined. 15
Other curricula emphasized child-led learning of skills important for future learning. 16 CARE included an additional arm of treatment. Besides the services just described, those in the treatment group also received home visiting from birth to age 5. Home visit- 17 Wasik et al. (1990) . 18 Campbell et al. (2014) test and do not reject the hypothesis of no treatment effects for this additional component of CARE.
19 García et al. (2016) . 20 For a more detailed description of the sample's disadvantage, see Appendix A.2.
The Randomization Protocol and its Compromises
Randomization for ABC/CARE was conducted on child pairs matched on family background.
Siblings and twins were jointly randomized into either treatment or control groups. 21 Pairing was based on the High Risk Index, as well as maternal education, maternal age, and gender of the subject. 22 ABC collected an initial sample of 121 subjects. We characterize each missing observation in Appendix A.3. 23 We conduct the same analysis for the CARE sample. 22 subjects in ABC did not stay in the program through age 5. Dropouts are evenly balanced across treatments and controls. They are primarily related to the health of the child and the mobility of families rather than any dissatisfaction with the program. 24
Control Group Substitution
In ABC/CARE, many control-group subjects (but no treatment-group subjects) attended alternative center childcare. 25 The figure is 75% for ABC and 74% for CARE. This creates both a problem (substitution bias 26 ) and an opportunity (we can compare the effect of an enriched treatment against home and low-quality center environments separately). Figure 2a shows the cumulative distribution of the proportion of time in the first five years that control subjects were enrolled in alternatives. Figure 2b shows the dynamics of enrollment. Those who enroll generally stay enrolled. As control-group children age, they are more likely to enter childcare (see Appendix A.5).
Children in the control group who are enrolled in alternative early childcare programs 21 For siblings, this occurred when two siblings were close enough in age such that both of them were eligible for the program. 22 We do not know the original pairs. 23 In Appendix D.3, we document that our estimates are robust when we adjust for missing data using standard weighting (matching) methods described in Appendix B.2. 24 The 22 dropouts include four children who died, four children who left the study because their parents moved, and two children who were diagnosed as developmentally delayed. Details are in Table A .3. Everyone offered the program was randomized to either treatment or control. All eligible families agreed to participate. Dropping out occurs after randomization. are less economically disadvantaged at baseline compared to children who stay at home.
Disadvantage is measured by maternal education, maternal IQ, Apgar scores, and the High Risk Index defining ABC/CARE eligibility. Children who attend low-quality alternative care have fewer siblings. On average, they are children of mothers who are more likely to be working at baseline. 27 Parents of girls are much more likely to use alternative center childcare if assigned to the control group. 28 If the subject is a boy, the father is more likely to be present.
While most of the alternative childcare centers received federal subsidies and were subject to the federal regulations of the era, they were relatively low-quality compared to ABC/CARE. 29, 30 The access of control-group children to alternative programs affects the interpretation of estimated treatment effects, as we discuss next.
Parameters Estimated
Random assignment to treatment does not guarantee that conventional treatment effects answer policy-relevant questions. In this paper, we define and estimate three parameters that address different policy questions.
Life cycles consist of A discrete periods. Treatment occurs in the firstā periods of life [1, . . . ,ā]. We have data through age a * >ā. We lack follow-up data on the remainder of life (a * , . . . , A]. We define three indicator variables. W = 1 indicates that the parents referred to the program participate in the randomization protocol, W = 0 indicates otherwise. R indicates randomization into the treatment group (R = 1) or to the control group (R = 0). D indicates compliance in the initial randomization protocol, i.e., D = R implies full compliance 27 Statistically significant at 10%. 28 See Table A .5 for tests of differences across these variables between children in the control group who attended and who did not attend alternative childcare.
29 Appendix A.5.1 discusses the federal standards of that day. See Department of Health, Education, and Welfare (1968); North Carolina General Assembly (1971); ; Ramey and Campbell (1979) ; Ramey et al. (1982) ; Burchinal et al. (1997) . 30 When we compare ABC/CARE treatment to these alternatives, ABC/CARE has substantial treatment effects. Further, as we argue below, parents perceived that ABC/CARE was superior to the alternatives.
in the initial randomization protocol.
Individuals are eligible to participate in the program if baseline background variables B ∈ B 0 . B 0 is the set of scores on the High Risk Index that determines program eligibility.
As it turns out, in the ABC/CARE study, all of the eligible persons given the option to participate choose to do so (W = 1, and D = R). There are very few dropouts. Ex ante, parents perceived that ABC/CARE was superior to other childcare alternatives. Thus, we can safely interpret the treatment effects generated by the experiment as average treatment effects for the population for which B ∈ B 0 and not just treatment effects for the treated (TOT). 31
Let Y 1 a be the outcome vector at age a for the treated. Y 0 a is the age-a outcome vector for the controls. In principle, life-cycle outcomes for the treated and controls can depend on the exposures to various alternative preschools at each age. It would be desirable to estimate treatment effects for each possible exposure but our samples are too small to make credible estimates for very detailed levels of exposure.
All treatment-group children have the same exposure. We simplify the analysis of the controls by creating two categories. "H" indicates that the control-group child is in home care throughout the entire length of the program. "C" indicates that a control-group child is in alternative center childcare for any amount of time. 32 We test the sensitivity of our estimates to the choice of different categorizations in our empirical analysis in Appendix D.12.1.
We thus compress a complex reality into two counterfactual outcome states at age a for control-group subjects:
Subject received some alternative childcare.
We define V as a dummy variable indicating participation by control-group children in an alternative childcare. V = 0 denotes staying at home. The outcome when a child is in control status is
One parameter of interest addresses the question: what is the effect of the program as implemented? This is the effect of the program compared to the next best alternative as perceived by the parents (or the relevant decision maker) and is defined by
where the second equality follows because everyone eligible wants to participate in the program. For the sample of eligible persons, this parameter addresses the effectiveness of the program relative to the quality of all alternatives available when the program was implemented, including staying at home. It is the parameter intended to be estimated by LATE.
It is fruitful to assess the effectiveness of the program with respect to a counterfactual world in which the child stays at home full time. The associated causal parameter for those who would choose to keep the child at home is:
It is also useful to assess the average effectiveness of a program relative to attendance in an alternative childcare center for those who would choose an alternative:
Random assignment to treatment does not directly identify (3) or (4). Econometric methods are required to identify these parameters. We primarily rely on matching (conditions on observables) to control for selection into home or low-quality childcare by the control group. We report results from alternative strategies in Appendix E. We characterize the determinants of choices and our strategy for controlling for selection into "H" and "C" when we discuss the empirical results in Section 4.
Summarizing Multiple Treatment Effects
ABC/CARE has rich longitudinal data on multiple outcomes over multiple periods of the life cycle. Summarizing these effects in an interpretable way is challenging. 34 Simpler, more digestible summary measures are useful for understanding our main findings. To construct these, we use combining functions that count the proportion of treatment effects that are positive by different categories of outcomes. In another paper (García et al., 2017) , we monetize outcomes and estimate rates of return and cost/benefit rates. This requires making an additional layer of assumptions to extrapolate lifetime benefits, which we avoid making in this paper.
Consider a block of N l outcomes indexed by set Q l = {1, . . . , N l }. Let j ∈ Q l be a particular outcome within block l. Associated with it is a mean treatment effect
We assume that outcomes can be ordered so that ∆ j,a > 0 is beneficial. 35 We summarize the estimated effects of the program on outcomes within the block by the count of positive impacts within block l:
The proportion of beneficial outcomes in block l is C l /N l . 36
Let L be the set of blocks. Under the null hypothesis of no treatment effects for all j ∈ Q l , l ∈ L, and assuming the validity of asymptotic approximations, C l /N l should be centered around 1 2 . We bootstrap to obtain p-values for the null for each block and over all blocks. This procedure accounts for dependence in unobservables across outcomes. It also accounts for model pretesting. 37 We also count the beneficial treatment effects that are statistically significant in the sets of outcomes across each of the groups indexed by the set Q l . Using a 10% significance level, on average 10% of all outcomes should be "significant" at the 10% level even if there is no treatment effect of the program. We provide evidence against both null hypotheses. 38
Combining counts across all blocks enables us to avoid (i) arbitrarily picking outcomes that have statistically significant effects-"cherry picking"; or (ii) arbitrarily selecting blocks of outcomes to correct the p-values when accounting for multiple hypothesis testing. 39,40 35 All but 5% of the outcomes we study can be ranked in this fashion. See Appendix D for a discussion. 36 In our empirical application we consider all the outcomes as a block, and then different blocks grouped according to common categories-e.g., skills, health, crime.
37 Bootstrapping allows us to account for dependence across outcomes in a general way. We adjust for pretesting by estimating a series of alternative models and computing the standard errors that account for doing so. 38 In this case, we perform a "double bootstrap" procedure to first determine significant treatment effects at 10% level and then calculate the standard error of the count. 39 We present p-values for these hypotheses and a number of combining functions by outcome category in Appendix D.
40 In Appendix D we present yet another alternative. We calculate a "latent" outcome out of the set of outcomes within a block and perform inference on this latent outcome. This analysis also points to beneficial effects of the program.
Estimates and Tests
This section reports estimates of treatment effects by gender for the main outcomes, tests of equality of effects by gender by outcome, and combining functions. These estimates show that the program treatment effects are strong for both males and females. Treatment effects depend on the counterfactual against which they are benchmarked (home or low-quality center childcare). Treatment effects differ sharply by gender. 41
Estimated Treatment Effects
Tables 4 and 5 present estimates of a representative selection of treatment effects for males and females respectively. The full list of treatment effects is reported in Appendix D. Column (1) of each table gives sample mean differences in outcomes between treatment and control groups. Column (2) adjusts the differences for attrition and controls for background variables. Both are estimates of the parameter defined in equation (2), but with different conditioning sets. Column (3) shows the mean difference between the full treatment-group and the control-group subjects who stay at home. Column (4) gives matching estimates for the parameter defined in equation (3). 42 Column (5) reports estimates of the parameter defined by equation (4): mean differences between the treatment-group and control-group children who attended alternatives. Column (6) gives matching estimates for the parameter of equation (4). 43 The results for females show that ABC/CARE has substantial effects on education when 41 See Appendix B.3 for the exact procedure we use to conduct inference. 42 In Appendix D.1.1, we provide details on: (i) the kernel matching estimator that we use; (ii) the matching variables that we use; and (iii) a sensitivity analysis to these matching variables. 43 We want to clarify one set of variables: those related to parental income. There are some considerations that contribute to the higher parental income at the later ages. One consideration is that the variables are asked differently, with the question at age 3.5 using categories. These categories end at greater than $14,000, which truncates the distribution. Although we fill this out using a tobit model, we cannot fully impute these higher incomes. The other consideration is that the mothers are very young, with many being enrolled in school at the child's birth. Once the children are 8, more mothers have entered the workforce which in turn increases the reported income.
comparing outcomes of the treatment-group subjects to those from the next best alternative. High school graduation increases between 13 and 25 percentage points, depending on which estimate we consider; college graduation increases 13 percentage points; and the average years of schooling increase between 1.8 and 2.1 years. Employment at age 30 increases between 8 and 13 percentage points. ABC/CARE has substantial impacts on human capital accumulation and employment. The results strengthen when we compare treatment outcomes with outcomes for those who remain at home.
The results for males are different from those for females. Treatment has substantial effects when compared to the next best alternative. The effects are positive for a variety of health indicators, including drug use and hypertension. The effects on employment and labor income are sizable. The increase in employment at age 30 ranges from 11 to 19 percentage points. Labor income at age 30 increases between $19,000 and $24,000 (2014) after treatment. The effects strengthen when comparing treatment to low-quality childcare.
Separation from the mother and being placed in relatively low-quality childcare centers has more deleterious consequences for males than for females. 44
The results hold when using other definitions of control substitution, which vary by exposure length. They remain statistically significant or are borderline statistically insignificant when computing two-tailed p-values (see Appendix D.12.2). When using step-down p-values (see Appendix D for the full set of step-down p-values), the health results remain statistically significant for males, when compared to the full control group and when compared to alternative center childcare. The education results remain statistically significant for females, when compared to the full control group and when compared to those who stay at home.
The estimated effects for females and males in Columns (3) and (5) in their respective tables are not based on adjustments for baseline covariates (matching); the estimates in (4) and (6) are. In Appendix D.1, we justify our choice of matching variables. We conduct a García et al. (2017) . Systolic and diastolic blood pressure are measured in terms of mm Hg. Each column present estimates for the following parameters: (1)
(adjusting for covariates). We account for the following background variables (B): ABC/CARE indicator, Apgar scores at minutes 1 and 5, and the High Risk Index. We define the High Risk Index in Appendix A.2 and explain how we choose the control variables in Appendix D.1. Columns (2), (4), and (6) correct for item non-response and attrition using inverse probability weighting as we explain in Appendix B.2. Inference is based on non-parametric, one-sided p-values from the empirical bootstrap distribution.
Step down p-values are reported in square brackets. We highlight point estimates significant at the 10% level. See Appendix D.12.2 for two-sided p-values. García et al. (2017) . Systolic and diastolic blood pressure are measured in terms of mm Hg. Each column present estimates for the following parameters: (1) For females, we do not report graduation from a four-years college because we lack of common support to compute estimates for some parameters.
thorough analysis to conclude that there is little sensitivity to the choice of these variables. 45 We also test whether estimated treatment effects are equal across genders. Table 6 reports differences between males and females in the control and treatment groups across major categories of outcomes. Within each category there are multiple measures. Using the Wilcoxon signed-rank test, we reject equality of the distributions of the treatment and control groups. 46 The general pattern is that male results are stronger than female results in the control group. The pattern is generally reversed in the treatment group. The results are robust to adjustments for multiple hypothesis testing. Similar results emerge when we use a more complete set of outcomes (see Appendix C.2).
Estimated Combining Functions
We consider a total of 126 outcomes reported in Appendix C.2. Measures of cognitive, socialemotional, and parenting skills were collected during the intervention or while the subjects were in school. The researchers collected information on the subjects' academic performance including grade retention and special education. The adult surveys (at ages 21 and 30) cover items related to employment, post-secondary education, health, criminal activity, and family structure. When the subjects were in their mid 30s, the researchers collected administrative crime data and data from a full medical survey.
Given the large number of outcomes measured in the numerous follow-ups, reporting all treatment effects would overwhelm the reader. A companion paper, García et al. (2017) , aggregates treatment effects by monetizing benefits and constructing lifetime profiles of outcomes to conduct cost/benefit and rate of return analyses. The benefits from ABC/CARE are largely driven by its effects on males. The mean benefit/cost ratio is 10.19 for males and 45 We also present this sensitivity analysis changing the variables used to condition while estimating treatment effects and changing the variables used to construct the weights to account for attrition. 46 We explain the procedure in its entirety in Appendix B.3.3. In summary, we bootstrap with replacement 1,000 times. For bootstrap b ∈ [1, . . . , 1, 000] we compute the treatment effect for males, T M,b , and females, T F,b . These treatment effects represent a pair (T M,b , T F,b ). Over the distribution of these pairs, we compute the Wilcoxon signed-rank test, which compares the empirical distribution of the treatment effects for males to the empirical distribution of the treatment effects for females. We repeat this procedure for each outcome. In this section, we report treatment effects by category and the proportion of statistically significant effects. We use combining functions, which count the number of positive (and significant) treatment effects by gender. We adjust for dependence across outcomes and for pretesting in constructing standard errors (see Appendix B).
The combining functions indicate that females benefit more from the program than do males, in the sense that there are more outcomes across multiple domains for which female treatments benefit relative to female controls. However, as shown in García et al. (2017) , the monetary benefits of the program are greater for boys in part because it reduces their more costly criminal activity.
We find strong evidence of gender differences in education and employment. For females in comparison to alternative childcare, 40% of the education outcomes and 20% of the employment outcomes are positive and significant. These increase to 80% and 100% when compared to staying at home. The treatment advantage for males is only seen when compared to those males who attended alternative childcare centers. None of the education or employment outcomes are statistically significant and positive when compared to staying at home.
We test the hypothesis that the proportions are equal to 50%. Figure 3 shows that the proportions for both genders are statistically significantly greater than 50%. The proportion is higher for females. When considering the proportion of outcomes that are both positive and statistically significant at the 10% level, we test the hypothesis that the proportions are equal to 10%. 47 A similar pattern holds for this test as well, although the proportions are smaller. Across outcomes, the effects are stronger for males when comparing treatment to alternative childcare, but are stronger for females when comparing treatment to staying at home. This pattern holds in the individual treatment effects, the combining functions, and the cost/benefit analysis of García et al. (2017) .
We next report estimates of the proportion of beneficial effects by outcome category and overall. This analysis is based on treatment effect (2). Figure 3 displays the results from this analysis: ABC/CARE positively impacted a large percentage of the outcomes. We show the counts for treatment compared to the next best alternative chosen by parents in Figure 3a .
Proportionately more outcomes are beneficial for females, but the proportions are high for both groups and well above the benchmark of 1 2 . In Tables D.4 to D.12 of Appendix D, we document a large and precisely determined fraction of beneficial treatment effects well above 1 2 for both genders for categories of outcomes spanning the life cycle through the mid 30s. At a 10% level of significance, 46% are statistically significant for females and 28% for males (see Figure 3b ). Figure 3a to analyze more clearly defined counterfactuals: treatment compared to staying at home and treatment compared to alternative center childcare. These comparisons indicate that males and females benefit differently from alternatives to high-quality treatment. Compared across all categories, females benefit more from treatment when compared to staying at home (as opposed to attending alternative childcare), while males benefit more from treatment when compared to attending an alternative childcare arrangement (as opposed to staying at home).
Figures 3c and 3d adjust the count measures used to construct
We also present estimates of the combining functions by outcome category. Figure 4 shows the estimated proportions that are statistically significantly positive at the 10% level.
Consistent with the treatment effects above, control-group females tend to do better in alternative childcare than at home. This is especially true for parental income (induced by the childcare benefits of the program), IQ, education, and employment. Control-group males, on the other hand, do better at home, with more positive treatment effects compared to low-quality childcare. Note: Panel (a) displays the percentage of outcomes with a positive and statistically significant treatment effect (10% significance level), comparing treatment to staying at home. Panel (a) displays the percentage of outcomes with a positive and statistically significant treatment effect (10% significance level), comparing treatment to alternative childcare arrangements. Standard errors are based on the empirical bootstrap distribution. We perform a "double bootstrap" procedure to first determine significant treatment effects at 10% level and then calculate the standard error of the count. Standard errors with no bar indicate that the proportion is 0.
Explaining Gender Differences
This section discusses the sources of the estimated gender differences. A major determinant is the choice of the alternative childcare arrangements. Estimated treatment effects are very similar across genders comparing treatment to staying at home full time. Males benefit much more from treatment relative to low-quality childcare compared to treatment relative to staying at home. This result is consistent with previous research that shows (i) substantial gender differences resulting from attending low-quality childcare (Kottelenberg and Lehrer, 2014; Baker et al., 2015) ; and (ii) that females are less sensitive to more stressful, low-quality environments (see, e.g., Golding and Fitzgerald, 2016; Autor et al., 2015) . Table 1 shows the proportion of outcomes by category for which male outcomes exceed those of females. In Appendix C.3, we present analogous tables for staying at home and attending alternative childcare. We also partition the sample by father's presence, a potentially important moderator. 48 Figure 5 shows the proportions partitioned by alternative childcare setting. The males who stay at home do better than the females in cognitive and parenting measures, employment, and across all outcomes. Unlike the males who attend lower-quality alternative childcare, the males who stay at home have similar crime outcomes as the females. Given the important negative effects of male criminal activity, this finding highlights the magnitude of harm caused by low-quality alternative childcare for males.
48 Recall that we condition on baseline variables to control for selection into childcare for controls. See Appendix E for a sensitivity study using other methods. They produce comparable estimates, but are less precisely estimated. Note: These plots show the proportion of outcomes, by outcome category, for which the males' mean is larger than the females' mean. The standard errors and the p-values are computed using 1,000 bootstraps. The p-values are one-sided and test the null hypothesis that the proportion of outcomes is greater than 50% All outcome categories have higher values corresponding to socially desirable outcomes.
also favors males for IQ. Males in the control group do better when the father is absent in employment.
Another measure of home environment is maternal locus of control which is measured when the subjects were 1.5 years old. 49 An internal locus of control, which is socially desirable, indicates feelings that the respondents can control future outcomes. In contrast, an external locus of control indicates feeling that outside forces determine future outcomes (e.g. luck). We consider pairs of opposing statements. The respondent chooses the statements that more closely align with her beliefs. One point is given for each statement the respondent selects that corresponds with an external locus of control. An example is: "In the long run people get the respect they deserve in this world" versus "Unfortunately, an individual's worth often passes unrecognized no matter how hard he tries." If the respondent selects the second statement, she has a greater perception of external locus of control. We define a respondent as having an internal locus of control if they score below the sample mean and as having an external locus of control if they score at or above the sample mean. Figure 6 shows the proportion of outcomes by category that favor males classified by locus of control. In the control group, a higher internal maternal locus of control promotes better outcomes for males across all outcome categories except health. Another way to state this is that males are more negatively affected if their mothers have a higher external locus of control than are females. This is consistent with the analyses of Schore (2017) and Golding and Fitzgerald (2016) . Although locus of control does not necessarily measure depression, this finding is consistent with Beeghly et al. (2017) , who finds that increased maternal depression leads to worse outcomes for young males relative to females.
Maternal locus of control moderates treatment outcomes differently. Aggregating across outcomes, male treatment outcomes are not much affected by the mother's locus of control.
Outcomes are affected for those in the control group. This is especially strong for mental health outcomes. The reduced differential in the treatment group suggests an important Note: These plots show the proportion of outcomes, by outcome category, for which the males' mean is larger than the females' mean. The standard errors and the p-values are computed using 1,000 bootstraps. The p-values are one-sided and test the null hypothesis that the proportion of outcomes is greater than 50%. All outcome categories have higher values corresponding to socially desirable outcomes.
compensating role of enriched early childhood programs.
Conclusion
This paper examines gender differences in the impacts of treatment of an influential early childhood program targeted to disadvantaged children. Gender gaps favoring males before treatment are altered by treatment. Control-group males tend to do better than the controlgroup females, especially in education and employment outcomes. After treatment, most gender gaps are narrowed or even reversed. This corresponds with the finding that a larger proportion of the treatment effects are positive and statistically significant for females than for males. ABC/CARE, in addition to improving select individual outcomes, also narrowed the male-female gap in important outcome categories.
Low-quality childcare arrangements are detrimental for boys. This finding helps explain an apparent contradiction in the literature (Baker et al. (2008 (Baker et al. ( , 2015 ; Kottelenberg and Lehrer (2014) ) that childcare can harm children. Low-quality childcare harms boys but girls are robust to their childcare arrangements. This evidence is consistent with previous research that finds boys to be more vulnerable early in life than girls (Golding and Fitzgerald, 2016) .
Similarly, boys are more likely to be harmed by unfavorable home environments (measured by father present and maternal locus of control) than are girls.
Our analysis sounds a cautionary note about the value of early childcare programs.
In the past decade, many politicians and pundits have warmly embraced early childhood programs as solutions for reducing inequality and promoting social mobility. Little attention has been paid to the quality of those programs. High-quality early childhood programs have positive effects on both boys and girls. García et al. (2017) show that they have a high economic rate of return. This study shows that low-quality early childhood programs can have harmful effects on child development, especially for boys, providing evidence on the benefits of high-quality programs.
